Polymeric micellar co-delivery of resveratrol and curcumin to mitigate in vitro doxorubicin-induced cardiotoxicity.
Resveratrol (RES) and curcumin (CUR) have free radical scavenging ability and potential chemosensitizing effects. Doxorubicin hydrochloride (DH) is a potent chemotherapeutic with severe cardiotoxicity. We hypothesize that RES and CUR co-loaded in Pluronic(®) micelles and co-administered with DH will result in cardioprotective effects while maintaining/improving DH anti-proliferative effect in vitro. RES-CUR at a molar ratio of 5:1 in F127 micelles (mRC) were prepared and characterized for size, drug loading, and release. In vitro cell viability and apoptosis assays in ovarian cancer cells (SKOV-3) and cardiomyocytes (H9C2) with either individual drugs or RES-CUR or mRC in combination with DH were conducted. Combination index (CI) analysis was performed to determine combination effects. Reactive oxygen species (ROS) were quantified in H9C2 for DH, and combinations. The mRC solubilized 2.96 and 0.97 mg/mL of RES and CUR, respectively. Cell viability and CI studies indicated that the combinations were synergistic in SKOV-3 and antagonistic in H9C2 cells. Caspase 3/7 activity in combination treatments was lower than with DH alone in both cell lines. ROS activity was restored to baseline in H9C2 cells in the micelle combination groups. Co-administration of mRC with DH in vitro mitigates DH-induced cardiotoxicity through reduction in apoptosis and ROS while improving DH potency in ovarian cancer cells.